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INTRODUCTION
variations in meteorological variables with height occur within the surface 139 roughness layer (< 100 cm above ground in this study). Air samplers were 140 deployed as an array along a gradient of 17 heights from 5 cm to 200 cm above 141 ground, and were fixed non-uniformly at 5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 60, 142 70, 80, 90, 100, 150, and 200 cm above ground (see Figure S2 ). To avoid 143 individual samplers blocking each other, they were sequentially distributed in 144 four directions. Meanwhile, three soil samplers (50 cm × 13 cm × 2 cm) were 145 deployed immediately adjacent to the air samplers (< 1 m 2 ). The soil sampler (a 146 LDPE strip was protected by a metal grid) was vertically inserted into topsoil 147 (<15 cm deep), and stainless steel boxes were placed over the LDPE passive Table S1 ). 151 152 2.3 Sample analysis and QA/AC. 153 After sampling, LDPE samples were wiped clean by pure water and hexane to 154 remove the particles and soil dust absorbed on the surface of LDPE strips, and 155 analyzed for PAH concentrations. The LDPE samples were treated according to a 156 method published previously (Liu et al., 2016) . Briefly, all LDPE sheets were 10 with a HP-5 MS fused silica capillary column (30 m × 0.25 mm i.d., 0.25 μm film 164 thickness) equipped with an Agilent 5975C MSD in EI+ selected ion monitoring 165 (SIM) mode. PAH concentrations in LDPE samples were corrected for surrogate 166 standard recoveries and blank-subtracted using field blanks in the same 167 sampling batch. PAH concentrations in field blanks were < 10% of measured 168 concentrations in samples for 3 -4 rings PAHs, and < 20% for 5 -6 rings PAHs, 169 except naphthalene (30%) and dibenz [a,h] anthracene (47%) (see Table S2 ). Tables S2 and S3 ).
180
Procedural blanks and field blanks were performed during each campaign to 181 assess the potential contamination for quality assurance. Limits of detection of 182 PAHs were < 1 ng m -3 in air and soil air except naphthalene and acenaphthene.
183
Average recoveries of surrogate standards were 45 -81% and average relative 184 standard deviation percentages of target PAHs were 10 -25%. Sampling rates 185 were 16 m 3 day -1 in air and 4.7 m 3 day -1 in soil, respectively. More information on 2.4 Air-soil diffusive exchange flux of PAHs. 190 The mass flux (Fa/s, in ng m -2 day -1 ) is driven by the difference in target's chemical Table S5 . PAHs are listed in Table S5 , and more calculation details in the SI. The mass 441 transfer velocities of PAHs were estimated as 76 -106 cm day -1 in this study. 
